Effect of ionic strength on the aggregation kinetics of the amidated amyloid beta peptide Aβ (1-40) in aqueous solutions.
In this work we study the effect of solution ionic strength on the structural evolution of amidated amyloid beta peptide Aβ (1-40) oligomers at the early stages of fibril formation. By light scattering, we follow the time evolution of the structure and short-time dynamics of peptide structures at low ionic strengths. Our results allow identifying initial oligomer structures as the effective building blocks in the amyloid fibrils formation and indicate that the oligomers growth pathway, from compact structures to flexible chain-like structures, becomes faster as the solution ionic strength is increased. Furthermore, we find no evidence of structural branching what suggests that elongation of amyloid fibrils is dominated by linear association. To describe our results we adapt a phenomenological model based on population balance equations and linear polymer growth, where the parameters required are obtained from the experiments. Model calculations are in good agreement with experimentally-obtained estimates for the radius of gyration of Aβ (1-40) oligomers, thus further supporting our findings. Additionally, we introduce a model for the effective interaction among initial Aβ structures that captures the dependence of the effective association rates on solution ionic strength.